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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a capacitor having an increased capacity per unit mass, 
reduced leakage current and high moisture resistance, to provide a sintered compact used as an 
electrode material for the capacitor and giving high capacity appearance ratio, to provide 
niobium powder for a raw material for the sintered compact and has excellent workflow 
characteristics at compaction and easy to perform continuous compaction and stably producing 
the capacitor, and to provide methods for manufacturing them. 

SOLUTION: The niobium sintered compact which has pore distribution having a pore-diameter 
peak top within the range of 0.01 to 500 |jxr» and preferably having a plurality of pore-diameter 
peak tops is used as a capacitor electrode to constitute the capacitor. It is preferable that the 
capacitor-anode sintered compact and the capacitor are constituted by using the niobium 
powder having (0.5 to 2.5) g/ml tapping density, 10 to 1,000 |xm average particle diameter, 10 to 
60° angle of repose and (0.5 to 40) m2/g BET specific surface area. 
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(6 1) -*"7tm#*-1?a>nMkU 

[0 0 2 7] (6 2) mfJSl 9 75^2 8<D^-ftV^lJS 
(6 3) Mill 975M2 8©V^-f^l JSl>liEic©3V 

y^-y-^^fflLfcm^a^o 

[0 0 2 8] 



(9) 



15 



[0 0 2 9] *36WCtt, ItfflBa^^O^HtSrStfi 
t, i'y^^Wo. 5~2. 5g/mlffc5J: 

[o o 3 o] =t>Tyfmc*7%)Z&<D£ ote^mc 10 

[0 0 3 1 ] {WtfrtZ>) Z bfr^y** 9 

, C-2ooo'C-e«i*ttT=^ttilS#:*^a!i-5. * 

l/T, Mxtf=*^&^fr£?fi£3 0-9 0<C, 

o . l SCft%SS© y y&t. T~s n'y^(DMi 

X\ 2 0 ~ 6 0 V * T'#JE L T 1 ~ 3 0 




[0032] z<Dtzit>, m&^rniit-^&fk ZWtztt 

£ ft v \ #tc«id ft j£ £ ffl ^ X * s/ /< - tf> b 
gftsmi:ft5„ 

[0 0 3 3] p£$©r©J;?ftW4tt/<-f ^-i:© 



fflt«=*7l90^y^y«lt, Sift 

14. £1.3ftif#Sgift-5. =*7»ro«Uitt-*»£J& 
It5fc», 9yW91ML* ^¥*&^S^figftg^ 50 
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tft3„ 

[0034] witt^af a*©**k:# o ±maRTfm 

*&t*3fcaic, jWMJfcfci^-Ctt* yfy^fit 

0. 5~2. 5g/ml^L<, 0. 8~1. 9g 

/ml U\ *5SW©=*^»o¥*& 

fcfrfStt, 5 0~20 

0 /im^tc^fS U\, 

[0 0 3 5] riOB«*y^-!4>6)Afi^=*^©«ri» 
0~6 0S^L<, $btCttl 0~5 0Atftt£# 

[00 3 6] iE^Sifcfcttfcftosah/i&H:, 
$j ilEtttS) <k> URS^J ( r*?L»ria!j thm 

6-eB**$*i5. |Kffi^J©l^4li> buE^X@^# 
XSi: ttJJlSc LTffft o T t «£ v \ 
[0 0 3 7] JKeffltBSfSi-^^ffifi, IRefflOft^W 

|RSS!lSrl»*L^1-v^j£Sr^-f*i*»l otfcfiaiRS: 



[0038] mmM*%.mcLx&£-fz> 



LA 



So 

[0039] ttc, mm&m>t>*mw<D 
mc, frtit, fflt, $.tz\ttiutirz>xm.&mtxb£ 

[0 0 4 0] UT, *3BW©=*7^&©SlJS*ife»^oV^ 
tfn«^ft< it l«©t9#SrfflV x 5-t**"e*4. * 

fc, itib©-ai*, £te> *fl:, ^ *fctt*!?fl: 



^z:^y^<Dlpi9^g[i0. 01-10/i miW$ 
L<. 0. 0 2~5 n mtf%.\Cft$. L < , 0. 05~2 
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[0041] tiffl-*7®ktez-*7znzjjm\t. 
[oo4 2] m\~*7®tt£Z>*mfc~*7 

[0 0 4 3] JjS»=*^t&i:/j;5**fl:=*^ 

0»J*.tf» =*^^^y h, 

[0044] ^ia=*^&, = 

**»e>ft5#*»?>» 7K^, mm. yym. mm, 20 

[0045] fKs^jtt, mnwt-&m>b*mw<D~*7 
mux* *«w©=*^t&*-e, ws#jisi»*$nfc. 

[0 04 6] iStS^lJ(DS@li, ^KW^^-T'ftWttJL 

JLB&tc&WU j|fe#oa?Lii[Stt3^7 f ^f-©Sfl: 30 
-f 5. 

[0 0 4 7] |ft«»J©SSH4tt, B^SSSrtt), 
f&i^E S R©nyf vf-<of^j*tc*f <Jgg&-5-;L£. 

LXO. 5um&,±, b 9 frit 1 /imyiffcSCi:!) 5 40 

as u\ 

[0 0 4 8] rtltjilBTLaStt, W-ify&bLX, 0. 0 
l~500(ira*WSL<> 0. 0 3~3 0 0/zm#£ 
?)IC^*L<, 0. l~2 0 0<irn^|Cifi U\ * 
©fcfe, |KS»J©JF*&tt-T-Sfl, 0. 01~500/im 
/$ 5 #£L< X 0. 0 3~3 0 0/im*?$P,(Cj(fSt<, 
0. 1~2 OOym^ilffc^UN, 

[0 0 4 9] ftfc#4U^=*7t&(0iW?ua&H:, 
@<tLT0. 5(im~l OO/imffcO, -©SfflTLitg 
Srf^*)tll-f-*fc#*UV^BS»J© s P*&«C^Stt» 0. 5 50 
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[0 0 5 0] BffiS(rott«^*S:WII'tSittc 
J: 9 »*Lit«#tf SrWS-Ct 5o KB 

[00 5 1 ] =*^»*fcf4=*^«fefeft:©iNB?LiIS^' 

ids-ct*. -(n-Xz/WZimirZ 'b\zx<0, mm 

W&^—V V ->7°(S, 0. 0 1 ~5 0 0 vm<D$fflf*i\C 
t>Z>Zbifift&L<* 0. 03~3 0 0jim^J;f)^ 
L<, 0. l~200^m^$P,Jc^L<, 0. 1~ 
aOjiiniSfttjJSK, 0. 2~3^mi!ftffSl 

[0 0 5 2] ZOJiO 

^©2oJ^±(DJM?LB:@t 0 -^ hs^fi, vTftfc 
0. 5 iim$l±XhZZ. t^SSLV^ Mx.ll 0. 7 
^mi:3(im|;2 o©$B?mg fc°- * h y 7°Sr^o=^- 

[005 3] -(Di^ifil. 5 //m©/jN$V/i^?Lit 

2 5// m<D^f KmiLm&Z$jL2>®.feM<D¥-%)*iL&i* 
m25umXhZ>o ia^> /h$4JNB?Li£gi:*t4JW7L 

Mftbr-^ hy^tt, 20 vm&L±\ChZZb&m$. 

■H\S.&t°—? h-yyii. 2 0/imW±T*fea-i:!45g$ 
Ll\ ^S7Ug«©3 0^«[%Ui±^ 2 0 /i 

x-hzzb&mcfi&L^o 
[0054] $b^c±i^©^^<Ji>:o^^r. Ei^ffl^rpt 

JBriteftfcUBJL-Cifc 9 , iNHTL B |±SF*&ttg^tt 2 5 /i m 
2li. *^P^(D=^-^«&©^7L5>*Sr*^EAffiT-SiJ^ 
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Ltzm-&<DWL&mX-hZ 0 X—9 Aft, mi. 5»m<D 

»am i J&& LtzBKAO) f- ^ -efc <? , f- * b \tm 

fc, t'- 9 B (DM A ££7U£}84 
4 2 0 /i m^±WiW?LjlS-C**)5o 
[00 5 5] i^S^*<D M-9 h y T'Sr 2 r>U±.ft^M 

2 snw±®-a-r -5 r. i <t 9 #5 r t #-e# s. 

[0 0 5 6] ISWg#Ji:ft5$>ffi Urii, m*.t£s 
ia*£HT-ejRfri45*K, $fcte'>ft< t t>j&&&Jc 10 

[oo5 7] «asta«etT-e«#i:ft5*stiLXtt, 

Mik&Vo. WB. NH. C 1 > ZnO, WO* , S n 

[0 0 5 8] ^TfiS^y-r-i: UTtt, «x.tf, t$9T 
^D;* #!!7^!l^|i^f;K /K!)7^U^7? 20 
K, #9 *9 9 9j1'& ^M^^U/^x^T/K jK 

[0059] '>ft< t fc«ifeatT?i§tt-Cife*»Kt t 
&x$z 0 

[oo 6 ol r©i5fcftSt* LXli* M*.tf» &JR£ 30 

pyv», mwt, wmm, mm, mm, mm, *tz\*m 
»ioft^*, ^WMk*. &jr*im;*^ 

a, *#>v^a, -r-y hy -ty 

* l < n&mmxh <o , $bi:»SL<i±« fl&jxis, & 

fc'<y7A x st^-r^tf^ (II) % 50 
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[oo6i] 4#£©*b?l£$)*j: < w 

$-&Sfc«)T*ifo5„ iil§^£/S^c^B^^T, f£#*fcfiflft 
teiBMiftttK, fl^J^li, T^? = ^a^JS, -r^->>7 

^->^A > 4^SrJRjg»Ji \,xm^1tJjtMmM\-i&fe 

-rz> 0 

[0 0 6 2] Wg^JtD^APAfi, '>4»t^tf » 9 v t> 

JSli/J^$ < ft »> mmmx<Dfflmji&£< ft a„ ft«a 

fy^flO. 5~2. 5 g/m l Srt#5{C[± N flRg#J 
^-yic^JLTl K*%^±4 0K*%^T (iy.T> #(- 

tt 5 %a± 2 5 %^T> $ <b fc» * L < f± 1 0 %U± 2 
0%UTXhZ>o 

[0063] mwn&m*, nnftnumMtm'&v-* 
u m%te®mzm^xffi%&m&LnmLiti i <nx'b 
[oo6 4] mmxt zm&k ut«, ta-s-^ 

5**- ftt\ ii»«)Sil^BBJlft<«effl-et«. s-a- 

lc*i»t5Jaittt, «B^J:9lt?JI»$4i<5 
-jRWtfi, -5 Ot-l 2 Ot:, ^*L<»i-5 
or-SCC. $f>Jd^4L<»i, -10'C~3 0 t CT- 

$>5o ft&-ic3faft>3i$ntt, i o^w±-C'fcntf4#}-ffl 

[0 0 6 5] ««ES:fflV^fc*a- % tt^tLfcS^S:^^ 
*/uK?-f+— , «§aS;««M«ft^S:fflv^-C» 80^* 

N. ^*t<tt5 0 < c*^T^-rs o 8ot:w±w?a 

ft* 5 iiAPl-6fc^4 L< ftV\ 
[0 0 6 6] B®»l*sjK»ja«£tT-e^ ift5*S-, 



(12) 
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lUcmixb ±v\ -©#g\ wits* ioot~8o 

[00 6 7] Ds^^i LT**ft=*^*fc 

[00 6 8] StfeiStt, «EET*fctt7VU=f>ft if© 
ji5c#HmT-C% 5 0 0t~2 0 0 0t;, »SL<lt8 10 
0 0*C~ 1 5 0 Ot, £ ib(-#£ L< fl 1 0 0 O'C- 1 

3 0 or, X-'frteOo »*t<tt, ji^Tms 

©fig (p°p?fi^t ) f}&-rs) #3 0"CHT»c45*-eJWJ 
Lx 0. OlW/o~10ftl%, ffSKIJ, 0. 1 

£ Aft^ 3 0 *C SrMxi ft ^ «fc o fctt* \zM x. , 

^x, mmtmmzMfctZo 

[00 6 9] imm^ '>ft < t fc*6iBigftfcJg«fc 20 

fcf4itte>a»©is-eaaft*«srjsi!<s»*fci4«?# 

[0 0 7 0] n?Ii>5gltLTIi, SOH-^tR 

*SH4ftbtf*£fflv\ *WteH*T*ttft&tf, * 

x-VJ— >K S^fvw^u** 30 
;u->K (DMSO) ^©*T$l&ji££ffll,\ SOTiSttftb 

^to^Xmm. xfl'y^7^EWfO+l'-h 40 

[00 7 1 ] £fc, mkTy*~<}M.. M7V*=!> 
A, «t»7'^*=!>Aft^©7^*=*A«©«tt^»|i| 

ot^TaWSU^ -i0t~4 0tt*M4f5 
:tmL<> Ot~3 OVX'ft 0Zttf¥f\C&$. L 
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ft, 4>fp?Rft£a*»£1-S. Lfc^ot, £<!:;ltf, 7k 

«-«J»3i^u^5;7 5i'4R»ftifS:ffiV^^«tt«S*«r 

«fcftJf©3B»Uc< l^ffiSr^-fS r. b fcT't 3„ 
[00 7 2] i •? *#WfcJKS#J bfflkk 
li, #Jxte\ *a£tK, &Stir/\'i"?J»bl& 

& mtr^x. -vj»b*mti- h y ^ajmss, 1Mb 

[0 0 7 3] |BWS8l*SJSm*Lfc«, +#ft*U 8 
jft-f<5. 0J*tf, IWk^y *A«r*-C6fc*Lfc*e\ -f 
^gifck&JB^-Ctti**©*^****, 5«S/c 
m«TtCft5ST*56^}Ci5fe#-rS 0 &Kl»ET\ p°pfi5 

©*fi> ft&OjfcftlC itlOOppmWT 
[0 0 7 4] £©.}: pML-tH e>*ifc MEGS 

£ f±«»© m 5> ©&S Sr t Tt ± v \ 

[0 0 7 5] %bMz=-^(Om^. -*7<Dfc<?it 

~*7<Dmt®, -*?<nmm. *^«^tL?>© 

XtW*H©*7C*©-&#*©»ft 

it, =-*7®<DJ&mz.i> ioT^*3?>/65, Opptn-2 
0 0, 0 0 0 p pnu t< I15 0 p pm~ 1 0 0, 
OOOppm, £ t>K04 L< fi, 2 0 0 ppm~2 
0, 00 0 ppmT*fc5 o 2 0 0, OOOppmSrMx. 

z>b®m¥tm*mtL, ^^fy-^bLxm^^^. 

[0 0 7 6] =^-^»©aft*jfett, w^-^ 
Sft, ^^-^t:fti:*©?^> (BftL^fcSVMi, *nfe© 

IB«ta:5^afl;f4 % SgBiJSWffi-Ciftf^dSSaftfc© 

uari*$ix5. afti-5#Hft©fflflf»» 2000^ 

T» ^fi^fil 0 Oi^PpmftT'iift.fc-f 5Mteft©= 

[0 0 7 7] =*^&©*«>jb*ttllv U^^it, 1 

tj h- 5 ^ h y 7>'^^■^/•l^'^'^fti:*(D^^^y>'•^k/1^ 

^ET, 2 0 0 0t«K* 1 
1 0 0«*WttlBU-C*5tttf <tv\ 

[0078] =3j-7t&©jK^tt, u*mY., mftfflt, 
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t t>tc, 2 0 0 O^UTX' 1 #~ 1 0 0 tiffflMt. 

[0079] u*mt. 

m%<Dumt, 200 o'ckt. scs^raii i o omffl 
uftxBttoti-2>mtm<D~st-7mmbftz 0 

[0080] &±<DmcLxnbtiz*mw<D~*y%) 

(DBETItmffimi*. O. 5~40mVg,# 

£L<(40. 7~10m'/g« SbtffiKfiO. 
9~2mVgT**5„ 

[0081] *&m<D-*?mt: 9 v u 

±fca6-l/CttffiL-CbJ:v\ 

[0 0 8 2] ^^T^V-RimzRl^ZZ. k<DXZ -5* 

LTffi!i£-f 3 r. t U\, WZ.t£. 
ffife<OtefcKMW.&iMl>1tmz. 1 0^ ~ 1 o'Patl 
^~10^1 5 0 0t~2 0 00t, ffSKIi8 0 
Ot~ 1 5 0 0"C, $ b(C#£ L< 14 1 0 0 0"C~ 1 3 
0 0 < CcD|£llT**DflftLrji^^t#Sr tas-cts. 

[0083] *%w<d~*7'%)£ v nbixz>m&#<Dm 

?L«*M&tt, UHLEe*-* hs/^Sr, 0. 0 1 
u m~ 500fi nKOiSBftfCfl o„ 
[00 8 4] ^^©ADE*#^^DE{HcpSfi 

■far ijct I?, ~*y%i<Dft^miim&t°-? vv? 30 
[0085] j&mfc<Df®n@ittttn, mmnmrnm b 40 

[0 0 8 6] H^W^7La:@t' , - ; 5' Hs/^Wrt, 

-ttl-?^^ 0. 2~0. 7/imtO. 7~3//m(C > 
#£L<I4#*0. 2~0. 7/imt0. 9~3/ira|; 50 
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[00 8 7] i©±5lCf^«Lfc«fei|g#©Jt*B5att, 
0. 2m7g~7mVgl:<(5. 

f4\ il^©^f$i s l Omtn'gltfeS^ 

[00883 *%mv>m£mt, -^mt^nx^^xt 
m#<D-nzmfc-rz^tb*imx-hz a 

[0 0 8 9] ffl, i©J:5 4ft*£#fctt»slw^ ffl3t, 

5OO~70O00fipp m£*ix5. wfttt, ^ 

ic i gjttfl: b/c t \z x o xtot> o a it 

S?^> 2*£i^«)7C*«)^**f4, iiS, 4 0 OK 
Ip praJilTT'fcS, 
[0 0 9 0] *^BJC0^|g^|4, -mb LT, 13 0 0 

< C-C*6feLfc*&, CVi (0. 1 ftft%£flk*ttffi? 

T% 80tl2 O^bric Ufc*& , ©'fb*«£Ettt 1 2 0 
Hzfdtitroi) ^, 4000 0~ 200000/1 
FV/gt/iS, 

[0091] ='>'f ^ v1^^^ : •(os^it^cov^TlftBJ 

[0 0 9 2] HUKStfcjilS#:^-*©S@i: 

*<om&#mm (mn^mm-stf) jciz.mm**mi& 

[0 0 9 3] Ht'3yfVt©it#:i:LT> 

*7z±#kirz>mnmw$.L<, $bic^*L<i4 
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[0 0 9 4] ^^©^xVlHCfc^T, 

[0 0 9 5] mfl¥?£©A#0!li: txii, y^x/v h y 

R 1 R a 
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[0 0 9 6] Afrflli LTtt, ^Vfn 

*x h^-feVSri^i-fS^^ft:, rh7->7; 

-IRS; (i) Xf±-«* (2) -e*Six5i»9iSt*(t 

[0 0 9 7] 
[ft 5] 




(1) 



(2) 



[009 8) R'~R 4 fi-tix-P*xiJiS:bT*3l 

yl, 1$, 2$fc L< f23$i75 CFjS, 7 

«&J§?ricLTt>J:v\ tfnESMJM£-&«fc:Wu #;x#= 
*/X/1>=./K $ /©|£-£-£f£;f ©{iB(~^ 

ic i nm i o ©Kith t> l< \tw$vt<Dmi 1 1 < w:^ 

m^<DT^)V^^-f 0 40 

[0 0 9 9] $f>K, *«^IC*5^TttflWE-«^: 
(1) Xli-tt* (2) ©r'-r'H, »SL<I1 -t 

n-etxsnstr*^^, j^^si7!/^6©itt^±fcL 

= U R' H'WR' £ R 4 ttSlMcte-g-L 

[oioo] *«Mfc*s^-cf4, ffiSE-jttS; 



[0101] 
[ft 61 




(3) 



[0 10 2] ^ R'&tfR'fi, &*?*3:LT7kSiJI 

ffiE©fifiT'^'a-LT, 2o©g^7ciS?£^ii">4< i: 
t> l o«io 5-7 Mlil©fiftlift**©aMW»3tSrJK 

;}xT^Tt>J:^t'=i^&#£:jrf St,©, S&Six-C 
^ T t> <fc v> 7 1 = u v»jt © t> © ^ 4 4x 5 o 
[0103] z<D± o ftft^WJeSr^tf^SttS^^fc 

K-/<> h#fWR4<ttffl-Ct3 0 

[0 10 4] fttt¥«#«>Att:0t|£: LTtt, Z»ft»X 

tt-iWk^^^^tifilc^il-sftMi^Wft:, ia=»ft 

«*»&43*f*¥i&#4£#¥tf ^©i 5 4* 
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[0 10 5] (1) Xtt-#5S; (2) "CiiSJxS 

•J>^/Wfo-/K XlFift 

VSt/wjx^rofiSl^ft: (tfijxfftfy (3, 4-i^ 

[oio6] iEWtt^afflc&tfiitt^wfti lt, m 

1 0"* S/c m~ 1 0* S/c m<DiiIg|cD'fc>£>£r{£ 10 
[0 10 7] fflE**ttflS$H-Ji«:§8ii-*-3#ffi£ tT 

»m#«r*+*=*^«atff 20 

[0108] Sttfi-&»c±5#*U'«j6#ifc©ioi 

[0109] ro±5ftfi-&xsakf^sr, ^mft^w-r 

$WE=*7^fc»C*fLTl|II£U: % #£L<{43~ 
2 OH]^t)jItwt(cJ;oTm*T*^<0^mttiSi^i 1 

[0 1 10] ^KWa^V-^OSJt^jfefCfcV^-C 
f4, g?ft^jl43VT^^ttlg{iS^^SI?1-r <b4 

[0 111] i©±5ftfiMk#JiU-Ctt, afcWfctt, 

IttfFeCI.^FeClO,, Fe {^W^7 '=■* 

v) sifoFe (in) mt&mm. t.±\im^mtr 

^^O^y^yf, 2, 3-^dd-5, 6-v^'> 
7V-1, 4-^y*/* / y (DDQ) „ f I>7^dd 

-l, 4-^>/^y>-, f l-7y7y-], 4-^-y 50 
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fifcft. ZSWfcSESt ^poiSt, 

[0 112] me>©fT\ MBFe 

{4, *ai^/u*vtt*fcMtw«*^#^»» ^rmy^ 

y&. /py^fr-foy^ ^?yx/ufty^ a-x^ 
j-7?uy, $ -x;isfc—f7? uy, -fy^\yy 
VKjvfty^ T ^fr-fy $ vy?.)V-fcyf& {Tiv* 

/umt Lxtty^-zK hv^yyv tVK y- t -y^- 

[0 113] *«*/W7j?^»©*flE0ili LTI4, 

$. $e>n**wic*iv^-cf±, tfyr^y^, ^yy 
* # y fc'=^fi£^# y - a - y ^vw* /w* 

7-*yh®.m$ftz, a tuts, z.tibUmxA'Xyfkti 

tz\*#m*>i'tfyWt<nm\*%-ti:Z>m^x*h'o, 

f>=J-iry\i.^ h\ Na\ K'^roT/i'* litems* 

on, 3 ffio f e mk&vow. ^tzitmtfB-m^ iS 

[01 14] «*tti«^©l[-&ft:Jfil*«J©i!5t*ftJC 

(mtm<omiift7~*y$kn-<D7-*y) «4, 

ilTcfr) ZK'(iry\zft^nM'K7 =-Jry*t.\tfc<nm 
Mnr-*yzi£%-fz>zttfxzz, 0 

If, PF 6 \ SbFe", A s Fe 5 B^tc^©^^ 

pyytt7=*y, BF,"(Djot3Bi7ci^Dy 
y\YM7-lry. i" (is") , Br", c i'cd£d£^ 

ny>T=^|-^. C 1 O4"(0*Dti§/Nny>-^T=^- 
>\ Al Cl,\ FeCl«", S n C 1 s 'W<Dtn^^-< 

*&7=-*y, fc5W4N03", so, 2 ' ©infilffigs 

T=5)-^, 4fc{4p - Y>V3-y7./vfoym*?-f79 ^y 
xju*ym. ^^175S5 (C 1 ~5 t^irh) <D7 

>\>wikf~7 9 yyxji'fcy$t i g<Dx/i'fty&7-* 
y. cf,so,", ch, so,"©iDf Gtik*/i'*>8tT 

~*y, ^ActtCHj COO", CeHs COO~ <DZlb% 

%/\si£ym.7-jS-y^<D7°a h ymT=-*y%mf h z. 
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[0 115] tilt. mt<, i$.VT? 

#y i^u:/*^*^ ?K y y >m^<D^^MM 

[0 1 16] S/c, ^T^^^T=^^<D5*>s $ 
;^7=^VS (-SO/) ir^7 VflfitfcW-f 

[0 117] Wjs&xti'fr* S Wt^ftiO^;^^/ >-T 
y^r/y, 1, 2-t7F^f/y > 1, 4-t7h^ 

2, 6-t7h*;y, 9, io-7yh7^y 20 
1, 4-7yh7^;y, 1, 2-t> h?*; 
1, 4-^yty^;y, 5, 6 y-ir^dr/ 

>\ 6, 12-^uty^-yy, 7tt7F^;y 1 r 

■ti-yTV*; >\ tf:/*^/ >\ 2, 

v^v, 9, io-7ityM/y*;y, 2, 7-e 

u-y^y ytfmf bhZo 

[01 18] (KM) ^BftcDif-g-tcfi, gffSfc 

J:9/8^ib;ix3ftg|53ltmLy-K (Wxtf, y-K7 
^ttfMfcKtt-CbJ:^. 30 

[0119] mmfomt ltii, ai*.^ h 

fciflcJ: ^«-<-^hirLT 
fi, k ffl^-^ k T/u?-<-^ k 

k ^y^-^F/itWSLl^ dft 

Jb«rJB^5#g\ *&L-CfcJ:<, XfiBU*<Z>M£bT 
Sfc-Ct>J:v\, higffl Lfc^, SSWcttH 

= y -Jr >M y m/>y*, T)V*ty*t£ 40 

[0120] AfcWtett, Wx.tfJBn©«fli±»c*-# 

y^-* k ib^-* k *mvmm u ^^v-ntn© 

[0121] U±.<D£ ?«©$^©3yfyf 
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* *§sk <t 9 => yf >f-iip D n £ -r 5 r. i: tfx- 

[0 12 2] £7k »«ffi*s*#©*&»ctt % ffifBffitf 

^xfi^^^^y-K^^LT^^m-r-s^af* 

[0 1 2 3] U-t. mWLtz*mW<DMMWi&\zLfztf 

[0124] *^pj«3>r^-y-i±> a§*co^^ 

[0 12 5] r o ± 5 4 Wtt»o*!8iB© 3 
ttS/W/^a^-J*^, *y7"!)y^y7 f ytiL 

[oi2 6]-^:fc s p^^y-r^-y-fi^HIK 

[0 12 7] ££>K, ^WOayf'yf-Srfflv^tf, 
Kft if /Ht«, ^*®Ip d p, *«tl^, Al* 

[0 12 8] 

[0 12 9] 4*>\ &WK#ttZ=.*7&<D# ? t'y? 

[0130] ( 1 ) 9 y Vsy*&im\% 

?yt°>y'&m*, J IS (0*Ifgfe2OOOf 

us) k 1 2 0 1 - 1 \zmm£tiz>j:mRimmi- h y 
vmmmm\zmtxmfeLtz 0 

[0131] (2) 5feJ&fcSIJ£ 

J IS ( 0 2 0 0 0 *£fi£) Z2 5 
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[0 13 2] (3) ttT-SjHS 
v^iCD h^y^ttSS (HRA 9 3 20-X1 00) 

(Dso ; /ym) *¥-$m=f-&k Lfc„ 
[0 13 3] (4) *B?LiIgi9J5t 
Micro Meritics th§U Pores i e r 
9 3 2 0£ffl^jNWL#^£*«EAffi'C9J£lxfc„ ft 

[0 13 4] (5) ^ ^^^f-ro^ftau^ 

/< y iJ~ KtfcJH L C R ff ^jlSr^ft U 12 0Hzf© 

[0135] (6) ^yryWMhMMWife 

[0136] (7)3 ls<?W(OmWttil$& 

0. 1 %#&Mc*ttf-C, 8 0^, 2 0VC0|fe#T*10 

o o ftmikfi. Ltztz <nm.fe& & , 3 o %«afc * -cm m ■ 

[0 13 7] (8) ^v^VD-cDSHSfS 
fttJLfc^f' 6 0<C9 5%RH-C5 0 0B#Pb1 

ftHLfc 3DSIftt©i l 0%*SS*jJ;U j i 

2 0%*ji©ffl*-C*SUfc. 1 1 0%*l©iSi5# 30 
(9) a^f^D-CQE S RjBIS 

/<y*-Ktt»LCR«eil«r«itU 100 kHz, 

1. 5VDC, 0. 5Vrms. T*<£> E S RSJ^fiS:^ 
yTTlPIUfcaVfytCESRttfc. 

Ufc7yft:=^-/if* U ?A5 0 0 0 gK, 7yft-t 
y ?A<7) 1 0{K'H©t h y !7A§r&AL, T 
/v^yfilTl 0 0 O'er- 2 oiSWiljGKJfcSrfro 40 

K4 0B*|HJt&»Lfcf6, »»*S:5 0%ffi*i 1 0% 
i!$ft*iii*©3 : 2 (Kftit) Sfr&ffifteftWSM* L 
-E:<D&, pH#7£/j!34-ca#*ftLT*tttt$: 

1. 2/imt , fc-5fc, 

[0 13 8] ^WJjP*=;?|-:7*f&5 0 0 gZ-*-7M<Dtf 
y V KAtl, ^/M ? ^ JJ 50 
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/W^y^^^x^S 0 g, Ji.tO 1 h/»^> 1 y y Yfr 

£-M%=i=Ljjjl>\?y'{ J r— KAtl, 1X1 0 2 Pa, 8 
0*C©*fl:-elK&KjftLfc. 

[0 1 3 9] jR^T\ -(D-jTZfW* 1 X 1 0" Pa, 

2 5 0~4 0 Ott'l 2^FIBAP«IU *W'*99 

V )V&7=f>\, 3-7.7- )\>*5)Wf& U 4X10 

Pa©$JIT, 1 1 5 0 < C-C2^W«|ieuyi: o Sifti' 

3 0*C£JlT»-4**-CftaiLfc«, = ;i-^*S«g»&n- 

[0140] r.©=3j-^*«msr, met, mm*mm 

3 0 0tT2^ SflS&SSrfiV* #54 5 0 g 

=*:TO*:#fc. M*-aWi:li, 0. 2 2%T'fcofc„ 
[0141] ^(D-^-y^CO^-yt^^jIt, 

[0 14 2] ^©iptCLTffibftTt, (#•) 

o. lg) *9v9>v>m*u®mm m&gft mm 

®J TAP-2R) fcys<— MAft, 0. 3mm*©= 

*y®£#fc:£i*ij£^U *t 0. 3cmX 

0. 18cmX0. 4 5 cmir&S .£ 9 fcJ^ftSrftMgi 

"to 

[0 14 3] JJcfcriXt><7)J5fe^Sr4 X 10" Pa <D% 

£T, l 2 5 0tt*3 0^WJS*i-«zii:tJ:5StilS#: 

t-, o . i % y v»*»»srfflv\ 2 o oftmmMittfL 

[0 1 4 4] ^V^T, 6 0%ffi»W^V*Sflttgaf 
^2 2 0tt*3 0^K*Pf»-r5r ir^«?jItT, 9I« 

Lfc ^©±(c, *-#yi, m^-x hm 

m=> yT^^mtmtimm (sir tlcj tm 

■f) (n = 100|) Sr^HC^-f. f^, LCI 

f±^ifiT'6. 3V, l^P^fnintfc^©faT-fe5„ 
[0 1 4 5] HH0ij2 : s^-f^^y h 1 0 0 0 g 
SUS 304 SORIS^SIC A*X, 4 0 0 'CT* 1 0 ^ 

^uaziT'^-^SrAtLfcSUS^^s/ h(cA4x 

Sr * T* 2 o ftm% <£> * y y - U: L feb <o& v 5 ^ n = 
T^-^^AH, 4 0 < CtJlTT-7^S^;^tT7K^ 

^yt&^^ST-Stt, 0. 9/zmT*foofc. 
[0 14 6] :©^7D- U7!J-M98%) £S 
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*BSf*ty!:j&&4feS:=*^«©^S' McAtu lxio 
! Pa ( 5 OW&ftX-mgi L7t„ 
[0 14 7] jRvvC* fcfciifcift^fcSr 1 X 1 0" P 

$ ^(Djg-a-^^4 X 1 O" 3 Pa O^JET, 1 1 0 

0 °CX 2 NfW^*g L1t a &}U.tf 3 0 "CWTfC^ £ $ "Cft 

7-=. U— *-T'j§?ftU ¥^§9 5//m©ift^ 

[0 14 8] w©®Ht/<y <}&U-&<D~*7MfeW}5 0 
0 g t^-tv^Wf- 1 0 00 gSr/Kllr F7 7;^di 
^y-^W^SIlcAtU 1 5t:£nRc&3 J; ?i£#£pt 
fc„ rfttfiflJK, 1 5t^Ti£#£PLf::, 6 0%« 

6 00 g> 3 0 1 5 0 g , <nry*m&i 

5 o gzm&LtiTkmmzRimu -©Tk^soog 
y '}&M&<n-*7'MftV)m®*.®m\zffiTLtz a 20 

r^^T-v^a ^Lfc -r^->-S#l7K2 0 00 g$r 
-> 3 Vbfc„ -<D^H£5|i]|S!«?igU 

£f<Dmft7k<Dm,%.fc'€&te. 0. 9(iS/cmt*fco 

/Co 

[0 14 9] 7Ki5fe#^^TLfc-^-yfl?^^, $tl± 

t> 5ovx^l, m^mT. mmzmmzit, 3 30 

mm^ma, 0. 2 8%r*fco7t 0 
[0150] r<D-^-y^©^-y t°>y%m. 

[0 15 1] Z.<D£.oKhX%btlt^ =-*7W m 

0. 1 g) *?>*frm=(-&mmm «w 

®i TAP— 2R) /ft-y^— IcAtl, 0. 3 mm = 

^-^<!:*tcgK^L, At£#:}3J:^0. 3cmx 

0. 18cmX0. 4 5cmi/j:Sj;?l;filIM^S! 40 

[0 1 5 2] lk\CZ.i?lb<DJ$.M#-&4 X 1 o" 3 P aCO$ 
ET> 1 2 5 0X;X3 0ftfflMLmi-Z^k\C±i9fit&ft 
Zmtz 0 ^ 1 0 OMMU 2 0V£>miE 

x\ o. i%!)yg^*g»fflv\ 2oo^p«gm«?^ 

[0 15 3] i^>T, Pmfr®Hfc$lg!tf>±^ iifiS^T 
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is^£»*t$-t2r5&f££'>& < <t t 5 0*?? d t (c«t «5 
[0 15 4] §lfi^#, ^0±IC, #-**yJI, 

©f y yi3>-fyt©§ii LCfficD¥±& (n = 1 0 
0|@) $:^HC*1- 0 ft, LCffiht^?&T*6. 3 V, 1 

ftFfiWM Ltzm<Diaxhz 0 

[0 15 5] Hi£flj3~l 0 : MMM 1 £H?)$l&*-&£ 
[0156] HJ£0iJ 1 1-22 : HJS0iJ 1 1 ~ 1 4RXI 

1 6 ~ 1 8 \*mMM l t mW£% HIS^J l 5 

St/1 9-2 2[iHJS#J2 £|5]#&;fr££fflV\ ^rtt-P 

y ^ fvM ^ ^ y /^y^^^xyv^fcji^t;/^ 

[0 1 5 7] (Wcr ft Jg#£ 4 X 1 0" 3 Pa ©j^ 

/±T, 1 2 5 O'CT-S 0#ffl$ffl1-3r <t IC£ 9 
?r#fc„ ^cojft^l 0 OfBSrffllcU 20V«mj± 
T\ 0. l%y>^*^§rffll\ 2 0 O^WtWM 

[oi 5 8] m^x, mkw> : t- f 7^2 5«4%sr 
^ts*.mm mmi) icg»tf^?it±^ sort* 
3o^ms^t &^xmmft*mi&Ltz%i&#z. 

3, 4 -xf i/y^->ft7iy 1 8Ki;%£-£iP 

tf, 6 ox:<D%mmci oftMtmi-%z.txmk&&% 
(c^atfco ^i (c@Mt-c*^^m-a-^tT9*T- 

l 0 0tt*3 0^^jS<Srff 5r i:(cj;t), 

tt<D/Ky (3, 4-ifi/y-m->ft7xy) *»b 

[0 15 9] ^©±IC, ®s<- 

(O^-y^M^ yryfefit L cffitD^pi^ (n = io 

0i@) 5r^lf^T:-r o (Si, LCllilfiT'6. 3V, 1 
[0160] HJfiffil 2 3-2 5 : ^iS^J 2 t 

HJ60i|2 4-efi*^b=^-w='7^-g-^ H 
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to 

[0 1 6 1] Jtt*0iJl~3 : -y^r^MmW. 8 0t 

»£&au 7^=fy^mn.Ti ooovx'2ommm 

5i&fcZ?fotz, Rfc'&ibMZlt, il7n^^7Ki5feLfc^ 

9 5%fm. *-eaftas»Lfcaicji$ftj»Lfc. io 

#>£5 0%58Ki 1 0%iaiMk*5!f*©3 : 2 (Kit 
Jt) S£tt«Hcg«Ht#Lfc. -t©«, pH#7tefcS 

Lfc=*:/i&©¥J8*fc J P&fi 1 . 3-1 0 /imT'fco 

[0 16 2] i©«lcLTf§£>;Hfc» ^rtl^nwn^-y 
*&5 0g*SUS 3 0 4«©Klfttm:A*l, 3 00t 

[0 16 3] WISH 1 

*tt£3* 1 \z*1-o 

[0 16 4] r©j:5fcL-Cftfeixfc, =*/» Cft 
o. i g ) fc*:/*/i'*?-gMjttiHt (**^tt fitflF 

®i TAP-2R) (ClAft, 0. 3 mm 4>CD= 

[0165] - 9 : Spi&ftiMiriS 1 n mCD$?fc 

/< y v Aamvmzmikz-itx , mmm 2 £ mm^m 30 

T\ ^yt'y^f^o. 2-0. 4 g/ml fcitf 
2. 6~3. 3 g/m 1 CD-^-^Sr#fc„ Z.<Di><D<D 

[0 16 6] r<Z>J:5tCL-a#ibft*:, (jfe 

o. i g) *?i'9?\<mi-&nmm «**£tt »w 

IS TAP-2R) 7*y/i—\CAtl. 0. 3tnm(j»©= 
a-/»*#lci«uda&U *$Ztfit5X*0. 3cmX 
0. l8cmxo. 4 5 cmt*5J: S KricJ&fcfcffSi 

"To 40 
[0 16 7] fctCwft 4 X10' 1 P a ©St 

1 2 5 0"CT'3 0»W»Bi-«r t IC J: *) #titt* 
8r»fc. ^<£>j&ij£#l 0 0i5:ffltU 2 0V©Ui 

■e, o. i%y>»*jgttS:fflv\ 2 o o ftr$mMit& 
lx, mmizmmftmt&mzBf&Lit. 
[0168] m^x. mmwfflk&f&<o±K, mmmr 

0. 5%*^cD^ffi^$£gtf!ij£-tf;r;:$ > fn-yU 

SBRfcteHS-tt 5&ft£'>£ < t 4> 5 @ff 5 r t (c i 19 
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[0 16 9] Slt^t, -t©±}C, #-*Xf§, ft'*- 

©f y^S^yfyt^lUclro^ (n = 10 
0<@) 1 lC/Tt„ ML LC»i^iaT*6. 3 V, 1 
#K BUlP L fc Bf ©ffif 5 „ 

[01 70] HJStflJ 2 6 ~ 3 1 

0. 1 g S\ S"Ji£ffllC ft£ 1 0mm, 0. 3 

mm(D-^yBt^l,C^ £M (4. OmmX 3. 5mm 

XI. 8mm) fCAtk ^^/Hll^aiWBIHt 

#tfc ffiWSS TAP-2R) T*^2}C^t7tJ; 9 f-*P 

fiU j*JB#$rft$8Lfc. ov^l 3 0 OXlXZ Oftm 

m&LxBtokirzmmfc&'&it. mm^mm^mm 

C Vfdfi^-^" Ji[fUc x 2 4. 7 mm % 1. lm 
g, 8 5 0 0 0 n F V/gt'fc^ ^<Dm<D^mUi>% 
JS01J2 6©±2%artT*fco7'c < , 
[01 71] MMM 3 2 ~ 3 4 

0. 5^mi:l / fcSW|.|i, H%M2 6~2 8 i:PI^{CL 

CVm*£*W$\Z x 2 4. 9mm\ 1. 5mV 
g, 1 2 5000/iFV/gffcO, HfeWflBJO^-Scfltt 

mmm3 2<d± i %£ii*j-cfcofc. f^HL^mt#«>M 

7Ljt@#fli£ic2KfE$JLfc 0 
[01 72] Hffi^J 3 5 

l\ ^J£0ij3 1 irlHtaSt£LT^*S#£#fco ^iS^J3 5 
w^»<d^#$, ifc^BM, cvmxi&*ffiz. 2 

4. 8mm\ 1. 2mVg, 7 8 00 0^FV/gt' 

[0 1 7 3] itgf^Jl 0~ 1 2 
HtlfiSJ 2 6-2 8 T-^ffl Ufc=*^JfeK»©ftt> (9 

1 o ovx-m&mLxmc-*7®t Ltcu^\tnmm 

2 6 ~ 2 8 t l^^{C L-Cjftfiifcfcflst! L/c 0 LfcJt 

»«ioo«ii*©**j, itm^m, cvimt&*M 

2 4. 3mm\ 0. 8m*/g* 84000/iFV 
/g-Cfct), flfeOHlSCajW^ffi'bJtlSEeiJ 1 0(D±2% 
WrtT-fcofc„ f^«LfcftlS#©illB7Liig»*Sr*2»C 

[01 74] Hffi^J 3 6 

mmm 2 1 st/n^^j 26-35 -em&ft&im 
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o. i %mm*mm*x 8 ot, 1000^, 2ovt- 

m&.£>&&#\^ 3 Ufc A , B©2«|g<Z>&&5lJ£ 

£^4tCS*Lfc. 
[01 75] 1 3 

Jfcgj0<j9~l 2-CJMt#Srft«Ufc*ft-C» li]*ai<D&& 10 
ff£«r«-*-C6 OflfHKU 0. 1 %MK*I» 

^t>T*80'C, 1 000^, 2 0VT«U ttfefr* 

tt#S:#*3 0«-Joic^rt % #3 o«*a©j&Mft(c3i 

[01 76] HJ£0iJ 3 7 : ggffiffll 2 i: K«<C*jSfe-e, J© 
¥^SfrSf^ 0. 6 j/mt'fcofc ^0^7!) 

B*4bfc. M*71r y-ftg4 0jf*%{cft 

5 J: 5 fc»toL&< li'ltlH, Jr 

< mm bfc„ i©*7y-*sus»<0#j/ McAfu 

1. 4,imi:2 3^mOift/'!!;i?A$:=t 
y^LT^tl-PtLl 5«*%*S«fctn 0Kfi%8&J[lb 
fc„ MfC^a^T^-^^PxT, ^i^jS-a-SIT'l 30 
$H ftd- b fc„ v 5 ^ =» = T £ BK£ b £ £ = 

[0 17 7] 1 5X;&.T\Z%ji9L1ts(*>'&&7kl 0 0 
OgK, r«IWt/<!l !>AJ&&©=t^)!?»»5 0 0 g 

fc. SsJnllT^ 5fciB*ra«#fc«IJiU 3 0#HS 
b/c&f^^x— >a >bfc 0 ^>"£$7k 2 0 0 0 g 
SrAD^, 3 0M#Ci> 3 0#f|@U t10V7--*s 40 
g^bfc. r.0>f13S«:5ia»9iSU 
$#£*y r Yyy^irn^.=}-vy^f>yMz.XM 
* S: 8tt L 4 * « 5> 4 ^fW* JJfei^ * * - 4 o fc. r. 

©Bf<Di!fei$7k(DllfU5>g&fi, o. 5 ^ s/c mffco 

[0 17 8] tK^StUT bfc=a|-7JWM&«\ US. 
T, SCC-CftfllU HKAPJIT, £Ut£»fu§£-t»\ 3 
0 0^-C3NfFb1 IMfc&SlfcfTVV ^3 5 0 g co=3j-y 

S*£*T*tt, 0. 3 0%-Cifcofc. r<D 
= fy^lt, 3cJ&fc, BE 50 
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[0 17 9] JElc, HtSM 2 £ Rm**flnMRttAMt* 

yT'Ia yf©f ii: L Cf 0?J^ (n = 100 

IB) ^^5(^1-„ 
[0180] HJ£0iJ 3 8 ~ 4 4 : HJ£0iJ 3 7 £ ^«<C* 

mmm3 7 tmm^mxmmm^mmLx. 

zovomm&zm 5 (c*-r 0 stcn^j 3 7 1 

[0181] H3g0ij4 5~4 7 : HffifflO 7 

[01 82] HJ£0ij4 8 ~ 5 8 : USS^J 3 7 ~ 4 7 T'f^ 

^Lfc=^-y^ffl^miS0ij2 tmwiumx--*?' 

SIJSW 5 9 ~ 6 9 : USSM 48-58 -Cf^f^SU 

^SUBfrSr** 1 0 ofif^KU #&&#£0. 1 %« 
K*iStt , t , -e8 0 , C, 1 0005), 2 0 VTML^U, j% 

8!r*«iie#S:*3fc*LfcA©HtttSiJS:^aS-&fca, 

h SrHSfciftJi U 
®Jl%X'mQLX3-y7°W=>yy f >-V-ZyFmLTz 0 f^gJL 
fca^r'^-y-^itil^io.t^E S R £H 7 (c^-f 0 
[0183] Jfc$fc#iJ 1 4 ~ 1 7 : Jfcifc0<J 9 ~ 1 2 XftM 

Lit=-*y'm&&*&* i o o<@f^®!L, G-mmft* 

0. l%jitt*S}S'f'-C8 0 , C, 1 0005), 2 0VT- 
*X*i'ffiR%X-mQLX3 L iyy'm='yy t yV-Zft® 

Ltz 0 ^saL^^vx^-y-ro^mtHm^i^ESR^ 

S 7 (Ci^-fo 
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